Few Comments on Metrics and Optimizing of Simple Conical Heads of Circular Columns for Beamless Reinforced Concrete Monolithic Slabs  by Novotný, Radimír
 Procedia Engineering  161 ( 2016 )  804 – 809 
1877-7058 © 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016
doi: 10.1016/j.proeng.2016.08.714 
ScienceDirect







aVŠTE-Institute of Technology and Business in ýeské BudČjovice/Department of Construction, Czech Republic  
$EVWUDFW



















© 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016














ะ        
ZKHUH߬ଵଵ ് ߬ଶଶ ് Ͳ߬ଷଷ ൎ ͲFDQEHDVVXPHGIRUQRUPDOVWUHVVDQG߬ଵଷ ൌ ߬ଷଵ ് ߬ଶଷ ൌ ߬ଷଶDQG߬ଵଶ ൌ ߬ଶଵ ൎ ͲIRU
VKHDUVWUHVVEHQGLQJVKHDU)RUHDFKFRQVLGHUHGSRLQW%XQGHUVDLGSUHUHTXLVLWHVWKHVWUHVVWHQVRUPD\EHH[SHFWHG
WRGHYHORSDVIROORZV




ะ      
  
5HJDUGOHVVRIKRZDFFXUDWHO\VFDODUIXQFWLRQVDUHGHWHUPLQHGIRUWKUHHYDULDEOHVLQVDLGVWUHVVWHQVRUVWKHJHQHUDO




























VLPSOHDOWHUQDWLYH± VRFDOOHG VLPSOHFRQLFDO FROXPQKHDGZLWK WKHKHLJKW݄ଵ)XUWKHU DVVXPH WKHPD[LPXPVODE
806   Radimír Novotný /  Procedia Engineering  161 ( 2016 )  804 – 809 







KDXQFKZRXOGEHܨ௡ ൌ ʹ ή ߨ ή ݄௢ ή ሺݎଵ ൅ ݎ௢ሻDOWKRXJKZLWKWKHVDIHW\IDFWRUߤଵ ൐ ͳ&RQVHTXHQWO\ܨ௢VXUIDFHV
DQG³VDIHU´ܨ௡VXUIDFHDUHH[SRVHGWRSXQFKLQJDWERWKFULWLFDOSRLQWV,QWHUPVRIWKHLUVDIHW\IDFWRUVWKHUHLV
DSRVVLEOHUHTXLUHPHQWWRPHHWWKHFRQGLWLRQܨ௡ ή ߤଵ ൌ ܨ௢SRVVLEO\ܨ௡ ൌ ܨ௢ ߤଵΤ ൏ ܨ௢IRUߤଵ ൐ ͳ,QIDFWZHKDYH












6SHFLILFDOO\IRUߤଵ ൌ ͳWKHUHODWLRQSURYLGHVWKHIRUPXODݎଵ ൌ ݎ௢ ή ݄ଵ ݄௢Τ IRUFROXPQKHDGKDXQFKOHQJWKZKLFK
LVDSSUR[LPDWHO\FRUUHVSRQGLQJWRWKHHPSLULFDOO\UHFRPPHQGHGGLPHQVLRQVRIVDLGKHDGV-tOHN*UHQþtN1RYiN
 %H\HU7KHUHODWLRQ  LV ORJLFDOE\DOORZLQJDKLJKHUVDIHW\ IDFWRU IRUSHQHWUDWLRQVXUIDFHVPRUH
GLVWDQW IURP WKH FROXPQ JUHDWHU EROGQHVV LQ WHUPV RIPRUH HFRQRPLFDO GLPHQVLRQV RI KHDGV LV JUDQWHG QDPHO\
UHGXFWLRQݎଵ





ሺݎଵ െ ݎሻ     

ZKHUHݎ א ۃͲǢ ݎଵۄ LV WKHHTXDWLRQIRUVDLGFROXPQKHDGVXUIDFHOLQH7KHYHUWLFDOFRD[LDOSHQHWUDWLRQFLUFXODU
F\OLQGULFDOKHDGVXUIDFHZLWKWKHUDGLXVUZLOOWKHQEHWKHVL]Hܨሺݎሻ ൌ ʹ ή ߨ ή ሺݎ௢ ൅ ݎଵሻ ή ൫݄௢ ൅ ݄ሺݎሻ൯&RPELQLQJWKLV
IRUPXODZLWKWKHHTXDWLRQDQGVLPSOLI\LQJLWWKHIROORZLQJFDQEHGHULYHG

ܨሺݎሻ ൌ ܨ௢ ൅ ʹ ή ߨ ή ݂ሺݎሻ
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6SHFLILFDOO\IRUߤଵ ൌ ͳݎଵ ൌ ሺݎ௢ ݄଴Τ ሻ ή ݄ଵDSSOLHVWRݎଵXQGHUWKXVERWKDQGZLOOUHVXOWLQݎכ ൌ ሺݎଵ ʹΤ ሻ
Figure 2VKRZVWKHSDUDEROLFEHKDYLRXURIWKHIXQFWLRQZKLOHLWLVREYLRXVDVWKHSDUDPHWHUߤଵULVHVDERYHWKH
XQLWWKHSHDNPD[LPXPLVJHWWLQJFORVHUWRWKHVWDUWSRLQWORIWKH&DUWHVLDQFRRUGLQDWHV\VWHPሼܱǢ ݎǢ ݂ሺݎሻሽ




)LJ)XQFWLRQ݂ሺݎሻEHKDYLRXUIRUVDIHW\IDFWRUVߤଵ ൌ ߤ௢ ൌ ͳDQGIRUߤଵ ൐ ͳ
7KHDIRUHPHQWLRQHGLPSOLHVWKDWWKHVDIHW\IDFWRUߤLVH[SHFWHGWRLQFUHDVHZLWKGLVWDQFHIURPWKHVWDUWSRLQWORI
WKHV\VWHPሼܱǢ ݎǢ ߤሺݎሻሽRIFRXUVHWKHUHZLOOEHQRLQFUHDVHLQVSHFLDOFDVHߤ ൌ ߤ௢ ൌ ͳ ൌ ݋݊ݏݐǤZKLOHLQJHQHUDO
³PRQRWRQLF´LQFUHDVHRIWKHIXQFWLRQߤሺݎሻLVH[SHFWHGZKHUHLWSDVVHVWKURXJKSRLQWV2DQGሺݎଵǢ ߤଵ ൒ ͳሻDQGVXSSRVH
WKDWYDOXHߤଵ LVZHOOHVWLPDWHG7KHUHDGHUPD\HDVLO\FKHFNWKDWIRUH[DPSOHߤሺݎሻ ൌ ͳ ൅ ሺሺߤଵ െ ͳሻ ݎଵΤ ሻ ή ݎZLOO
808   Radimír Novotný /  Procedia Engineering  161 ( 2016 )  804 – 809 
DSSO\LIOLQHDULQFUHDVHRIWKHIXQFWLRQߤሺݎሻLVHQYLVDJHG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WKDWWKHYDOLGLW\RIFRQVLGHUHGIXQFWLRQVߤሺݎሻLVRQO\H[SHFWHGIRUWKHLQWHUYDOݎ א ۃܱǢ ݎଵۄ
1RZLWZRXOGEHXVHIXOWRH[DPLQHKRZWKHVL]HRIJHQHUDO³ILFWLWLRXVSHQHWUDWLRQVXUIDFH´ܨሺݎሻ ή ߤሺݎሻZLWKLQWKH
LQWHUYDOݎ א ሺܱǢ ݎଵሻGLIIHUVIURPWKHDERYHFRQVLGHUHGVL]HVRIILFWLWLRXVVXUIDFHVܨ௢ ή ߤ௢ ൌ ܨ௡ ή ߤଵ%\DSSOLFDWLRQRI
WKHUHODWLRQVKLSDQGOLQHDUIXQFWLRQߤሺݎሻ ൌ ͳ ൅ ݇ ή ݎZKHUH݇ ൌ ሺఓభିଵሻ
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MXVWEULHIO\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PD[LPXP VDIH SODFH´ DV SHU WKH QHFHVVDU\ FRQGLWLRQ݀ ݀ݎΤ ሾܨሺݎሻ ή ߤሺݎሻሿ ൌ Ͳ ZRXOG EH TXLWH ODERULRXV LQ WKH
DOJHEUDLFUHVSHFW7KHUHIRUHLWFDQEHRQO\UHVWULFWRXUVHOYHVWRWKH³VDIHVW´DOWHUQDWLYHRIVDIHW\IDFWRUߤ௢ ൌ ߤଵ ൌ ͳ
WKHIXQFWLRQPD[LPXPܨሺݎሻXQGHUZLOOEHݎכ ൌ ݎଵ ʹΤ ൌ ݎ௢ ή ݄ଵ ʹ ή ݄௢Τ QDPHO\IROORZLQJUHOHYDQWVXEVWLWXWLRQ
DQGVLPSOLI\LQJ݉ܽݔܨ ൌ ܨሺݎ ൌ ݎଵ ʹΤ ሻ ൌ ܨ௢ ൅ ʹ ή ߨ ή ௠݂௔௫Ǥ ൌ ܨ௢ ൅ ሺߨ ʹΤ ሻ ή ݎଵ ή ݄ଵ ൐ ܨ௢ ൌ ܨ௡KHQFH ௠݂௔௫ ൌ ሺͳ ͶΤ ሻ ή




VXUIDFHVRIVXFKFROXPQKHDGZLOOEHܨ௢ ή ߤ௢ ൌ ܨ௡ ή ߤଵ ൏ ܨሺݎሻ ή ߤሺݎሻIRUERWKSRLQWVFRQFHUQHGJLYHQLQFUHDVHRIWKH
IXQFWLRQߤሺݎሻIURPߤ௢ ൌ ͳWRߤଵ ൐ ͳ,QRWKHUZRUGVWKHFROXPQKHDGZLOODWHDFKWLPHEHVDIHUDQ\ZKHUHZLWKLQ









ZLOOPHDQWKHVWDELOLW\RIDQHZILFWLWLRXVSHQHWUDWLRQVXUIDFHܨ෨ሺݎሻ ή ߤሺݎሻDFURVVWKHLQWHUYDOݎ א ۃܱǢ ݎଵۄRUIXOILOPHQW
RIWKHHTXDWLRQܨ෨ሺݎሻ ή ߤሺݎሻ ൌ ܨ௢ ൌ ܨ௡ ή ߤଵ ൌ ܿ݋݊ݏݐǤZKLOHWKHVDPHEHKDYLRXURIWKHIXQFWLRQߤሺݎሻLVH[SHFWHGIRU
FRQLFDODVZHOODVQRQFRQLFDOFROXPQKHDGV,WLVHYLGHQWWKDWWKHVL]HRIFRQVLGHUHGYHUWLFDOSHQHWUDWLRQVXUIDFHܨ෨ሺݎሻ







ή ݄௢ ൌ ቂ
ఓభήሺ௥భା௥೚ሻ
ఓሺఓభǡ௥ሻήሺ௥ା௥೚ሻ
െ ͳቃ ή ݄௢    

&RQVLGHULQJ WKH SUHUHTXLVLWHV DQG DV H[SHFWHG WKH HTXDWLRQ  LV D FRQYH[ IXQFWLRQ ZLWK UHVSHFW WR WKH
V\VWHPሼܱǢ ݎǢ ݄ሺݎሻሽ,WVKRXOGEH³FRQVHUYDWLYHO\³H[SHFWߤ௢ ൌ ߤଵ ൌ ͳLWFDQHDVLO\EHLQIHUUHGWKDWWKHUHODWLRQ
EHFRPHVDVVKRZQXQGHUQDPHO\
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,W LVD UDWLRQDO OLQHDUIUDFWLRQDO IXQFWLRQ7KHUHDGHUPD\FKHFNZLWKUHVSHFW WR WKDW ௗ
ௗ௥
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